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|fi the Claims: 

1 . (Currently Amended ) A method of manufacturing an inter-level dielectric (ILD) 
layer of a semiconductor device, the method comprising: 
forming an etch-stop layer over a substrate; 

fonning a first low-dielectric constant material sub-layer over the substrate, the 
first low-diclectiic constant material having at least one first material property jjid 
having a dielecttic coastant less th an that of SiO?: 

forming a second lov^r-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different fiom the at least one first material pfoperty; and 

forming a third low-dielectric constant material sub-layer over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having a dielectric constflnt lass than t hat of SiQ,. and havine^at least one third material 
property, the at least one third material property being different ftom the at least one 
second material property, wherein the first low-dielecttic constant material sub-layer, the 
second low-dielectric constant material sub-layer, and the third low-dielectric constant 
material sub-layer foim a single TUD layer. 

2. (Previously Presented) The method according to Claim 1 , wherein manufacturing 
the ILD layer comprises forming the fiirst low-dielectric constant material sub-layer, 
second low-dielectric constant material sub-layer, and third low-dielectric constant 
material sub-layer ftom methylsilsesquioxane (MSQ), a MSQ derivative. 
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iiydridosilsesquioxane (HSQ). a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

3. (Previously Presented) The method according to Claim 1 , wherein manufacturing 
the ILD layer comprises forming the first low-dielectric constant material sub-layer, 
second low-dielecttio constant material sub-layer, and third low-dielectric constant 
material sub-layer continuously &om the same material in one or more deposition 
chambers. 

4. (Previously Presented) The method according to Claim 1, wherein manufecturing 
the ILD layer comprises forming the first low-dielectric constant material sub-layer, 
second tow-dielectric constant material sub-layer, and third low-dielectric constant 
material sub-layer while adjusting the deposition conditions. 

5. (Original) The method according to Claim 4, wherein adjusting the deposition 
conditions comprises adjusting the gas flow rate, power, or gas species. 

6. (Original) The method according to Claim I , wherein the first material property, 
second material property, and third material property comprise density, dielectric 
constant, adhesion, or Young's modulus. 

7. (Original) The method according to Claim 1, further comprising forming at least 
one fourth low-dielectric constant material sub-layer over the third low-dielectric constant 
material sub-layer, the fourth low-dielectric constant material sub-layer having at least 
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one fourth material property, wherein the at least one fourth material property is different 
from the at least one third material property. 

8. (Previously Presented) A method of manufacturing a semiconductor device, the 

method comprising: 

providing a substrate, the substrate having component regions foraied thereon; 

forming a first etch stop layer over the substrate; 

forming a first inter-level dielectric (ILD) layer over the first etch stop layer; and 
forming at least one first conductive region in the first ILD layer and first etch 
stop layer, wherein at least one first conductive region makes electrical contact with at 
least one component region of the substrate, and wherein the first ILD layer comprises a 
single ILD layer and fi>niiing the first ILD layer comprises: 

forming a first low-dielectric constant material sub-l^er over the first etch 

stop layer; 

forming a second low-dielectric constant material sub-layer over the first 
low-dielectric constant material sub-layer, the second low-dielectric constant material 
sub-layer having at least one different material property than the first low-dielectric 
constant material sub-layer; and 

forming a third low-dielectric constant material sub-layer over the second 
low-dielectric constant material sub-layer, the third low-dielectric constant material sub- 
Ijyer having at least one different material property than the second low-dielectric 
constant material sub-layer. 
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9. (Original) The method according to Claim 8, wherein forming the first ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
from methylsilsesquioxane (MSQ), a MSQ derivative, hydridosUsesquioxane (HSQ), a 
HSQ derivative, an oxide and MSQ hybrid, a porogenA^ SQ hybrid, an oxide and HSQ 
hybrid, a porogen/HSQ hybrid, or combinations thereof. 

10. (Original) The method according to Claim 8, wherein forming the first ILD layer 
comprises forming the first low-dielectric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-didectric constant material sub-layer 
continuously from the same material in one or more deposition chambers. 

1 1 . (Original) The method according to Claim 8, wherein forming the first ILD layer 
comprises forming the first low-dielcctric constant material sub-layer, second low- 
dielectric constant material sub-layer, and third low-dielectric constant material sub-layer 
while adjusting the deposition conations. 

12. (Previously Presented) The method according to Claim 1 1, wherein adjusting the 
deposition conditions comprises adjusting the gas flow rate, power, or gas species. 

1 3 . (Original) The method according to Qaim 8, wherein the material property of the 
second low-dielectric constant material sub-layer and the material property of the third 
low-dielectric constant material sub-layer comprise density, dielectric constant, adhesion, 
or Young's modulus. 
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14. (Original) The method according to Claim 8, fiirther comprising forming at least 
oae fourth low-diejectric constant material sub-layer over the third low-didectric constant 
material sub-layer, the fourth low-dielectrtc constant material sub-layer having at least 
different material properly than the third low-dielectric constant material sub-layer. 



one 



15. (Previously Presented) The method according to Claim 8, further comprising; 
forming a second etch stop layer over the first ILD layer; 
forming a second ILD layer over the second etch stop layer; and 
forming at least one second conductive region in the second TLD layer and second 

etch stop layer, virherein the at least one second conductive region makes electrical contact 

with the at least one first conductive region, and wherein forming the second TLD layer 

comprises: 

forming a fourth low-dielectric constant material sub-layer over the second 
etch stop layer; 

forming a fiflh low-dielectric constant material sub-layer over the fourth 
low-dielectric constant material sub-layer, the fifth low-dielectric constant material sub- 
layer having at least one different material property than the fourth low-dielectric constant 

material sub-layer; and 

forming a sixth low-dielectric constant material sub-layer over the fifth 
low-dielectric constant material sub-layer, the sfartfa low-dielectric constant material sub- 
layer having at least one different material property than the fifth low-dielectric constant 
material sub-layer. 
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16. (Previously Presented) An inter-level dielectric (ILD) layer of a semiconductor 
device, comprising: 

a first iow^ielectric constant material sub-layer over an etch-stop layer, the first 
low-dielectric constant material having at least one first material property; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielectric constant material sub-Uyer, the second low-dielectric constant material sub- 
layer having at least one second material properQ^, wherein the at least one second 
material property is different fiiom the at least one first material F<>perty» 

a third low-dielectric constant material sub-layer disposed over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different fiom the at least one second material property, \^4ierein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer. 

17. (Original) The ILD layer according to Claim 16, wherein the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer comprise methylsilsesquioxane (MSQ), a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

1 8. (Original) The ILD layer according to Claim 1 6, wherein tihie first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
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low-dielectric constant material sub-layer are formed continuously from the same 
material in one or more deposition chambers. 

19. (OrigiTial) The ILD layer according to Claim 1 6, wherein the first material 
property, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Yomig*s modulus. 

20. (Original) The ILD layer according to Claim 1 6, further comprising at least one 
fourth low-dielectric constant material sub-layer disposed over the third low-dielectric 
constant material sub-layer, the fourth low-dielectric constant material sub-layer having at 
least one fourth material property, wherein the al least one fourth material property is 
different from the at least one third material property. 

2 1 . (Previously Presented) A semiconductor device, comprising: 

a substrate, the substrate having component regions formed thereon; 
a i5xst etch stop layer disposed over the substrate; 

a first inter-level dielectric (ILD) layer disposed over the first etch stop layer; and 
at least one first conductive region formed in the first ILD layer and first etch stop 
layer, wherein the at least one first conductive region makes electrical contact with at 
least one component region of the substrate, and wherein the first ILD layer is a single 

ILD layer comprising: 

a first low-dielectric constant material sub-layer disposed over the first 

etch stop layer; 

a second low-dielectric constant material sub-layer disposed over the first 
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low-dielectric constant material sub-layer, the second low-dielectric constant material 
sub-layer having at least one different material property than the first low-dielectric 
constant material sub-layer; and 

a third low-dielectric constant material sub-layer disposed over the second 
low-dielectric constant material sub-layer, the third low-dielectric constant material sub- 
layer having at least one different material property than the second low-dielectric 
constant material sub-layer. 

22. (Original) The semiconductor device according to Claim 2 1 , wherein the first 
low-dielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low-dielectric constant material sub-layer comprise methylsilsesqujoxane 
(MSQ), a MSQ derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and 
MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, 
or combinations thereof. 

23. (Original) The semiconductor device according to Claim 21 , wherein the first 
low-dielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low-dielectric constant material sub-layer are formed continuously from 
the same material in one or more deposition chambers. 

24. (Original) The semiconductor device according to Claim 2 1 , wherein the different 
material property of the second low-dielectric constant material sub-layer and third low- 
dielectric constant material sub-layer comprises dcnsi^, dielectric constant, adhesion, or 
Young's modulus. 
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25. (Original) The semiconductor device according to Claim 21 , further comprising at 
least one fourth low-dielectric constant material sub-layer disposed over the third low- 
dielectric constant material sub-layer, the fourth low-dielectric constant material sub-layer 
having at least one different material property than the third low-diclectric constant 
material sub-Iaycr. 

26. (Previously Presented) The semiconductor device according to Claim 21 , further 
comprising; 

a second etch stop layer disposed over the first ILD layer; 
a second ILD layer disposed over the second etch stop layer; and 
at least one second conductive region disposed in the second tt.D layer and second 
etch stop layer, wherein the at least one second conductive region makes electrical contact 
with the at least one first conductive region, and wherein the first ILD layer comprises: 
a fourth low-dielectric constant material sub-layer disposed over the 

second etch stop layer; 

a fifth low-dielectric constant material sub-layer disposed over the fourth 
low-dielectric constant material sub-layer, the fifth low-dtelectric constant material sub- 
layer having at least one different material property than the fourth low-dielectric constant 
material sub-layer; and 

forming a sixth low-dielectric constant material sub-layer over the fifth 
low-dielectric constant material sub-layer, the sixth low-dielectric constant material sub- 
layer having at least one different material property than the fifth low-dielectric constant 
material sub-layer. 
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27. (Original) The semiconductor device according to Claim 21 , wherein the first 
low-dielectric constant material suWayer comprises a first Young^s modulus, wherein the 
first Young^s modulus is greater than a second Young*s modulus of the second low- 
dielectric constant material sub-layer and a third Young's modulus of the third low- 
dielectxic constant material sub-layer. 

28, (Previously Presented) The semiconductor device according to Claim 21 , wherein 
the first low-dieJectric constant material sub-layer comprises a first dielectric constant, 
wherein the fu^t dielectric constant is less than a second dielectric constant of the second 
low-dielectric constant material sub-layer and a third dielectric constant of the third low- 
dielectric constant material sub-layer. 

29, (Original) The semiconductor device according to Claim 2 1 , wherein the first 
low-dielectric constant material sub-layer is more adhesive than the second low-dielcctric 
constant material sub-layer and the third low-dielectric constant material sub-layer. 

30. (Previously Presented) A method of mantifacturing an inter-level dielectric (ILD) 
layer of a semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
low-dielectric constant material having at least one first material propCT^; 

forming a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer? the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different fix)m the at least one first material property; and 
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forming a third Jow-dielectric constant material sub-layer over the second low- 
diclectric constant material sub-layer» the third low-didectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
diferent from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer, 

wherein manufacturing ihe ILD layer comprises forming the first low-dielectric 
constant material sub-layer, second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer from methylsilsesquioxane (MSQ), a MSQ 
derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
poiogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

3 1 . (Previously Presented) The method according to Claim 30, wherein 
manufectuiing the ILD layer comprises forming the first low-dielectric constant material 
sub-lJOfcr, second low-dielectric constant material sub-layer, and third low-dielectric 
constant material sub-layer conttauously fit>m the same material in one or more 
deposition chambers. 

32. (Previously Presented) The method according to Claim 30, wherein 
manufecturing the ILD layer comprises fonning the first low-didectric constant material 
sub-layer, second low-diclectric constant material sub-layer, and third low-dielectric 
constant material sub-layer while adjusting deposition condition$. 
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33. (Previously Presented) The method according to Claim 32, wherein adjusting the 
deposition conditions comprises adjusting the gas flow rate, power, or gas species. 

34. (Previously Presented) The method according to Claim 30, wherein the first 
material property, second material property, and third material property comprise densiQ', 
dielectric constant, adhesion, or Young's modulus. 

35. (Previously Presented) The method according to Claim 30, further comprising 
forming at least one fourth low-dielectric constant material sub-layer over the third low- 
dielectric constant material sub-layer, the fourth low-dielectric constant material sub-layer 
having at least one fourth material property, wherein the at least one fourth material 
property is different from the at least one third material property. 

36. (Previously Presented) A method of manufacturing an inter-level dielectric (ILD) 
layer of a semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
low-dielectric constant material having at least one fu:st material property; 

forming a second low-dielectric constant material sub-lso'er over the furst low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; and 

forming a third low-dielectric constant material sub-layer over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
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different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; 

wherein manufacturing the ILD layer comprises forming the first low-dtelectric 
constant material sub-layer» second low-dielectric constant material sub-layer, and third 
low-dielectric constant material sub-layer continuously ftom the same material in one or 
more deposition chambers. 

37. (Previously Presented) The method according to Claim 36, wherein 
manufacturing the ILD layer comprises forming the first low-dielectric constant material 
sub-layer, second low-dielectric constant material sub-layer, and third low-dielectric 
constant material sub-layer from methylsilsesquioxane (MSQ), a MSQ derivative, 
hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

38. (Previously Presented) The method according to Claim 36, wherein 
manufacturing the ILD layer comprises forming the first low-dielectric constant material 
sub-layer, second low-dielecttic constant material sub-layer, and third low-dielectric 
constant material sub-layer while adjusting deposition conditions. 

39. (Previously Presented) The method according to Claim 38, wherein adjusting the 
deposition conditions comprises adjusting the gas flow rate, power, or gas species. 
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40. (Previously Presented) The method according to Claim 36, wherein the first 
material property, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 

41 . (Previously Presented) The method according to Claim 36, further comprising 
forming at least one fourth low-dielectric constant material sub-layer over the third low- 
dielectric constant material sub-layer, the fourth low-dielectric constant material sub-layer 
having at least one fourth material property, wherein the at least one fourth material 
property is different from the at least one third material property. 

42. (Previously Ptesented) A method of manufacturing an inter-level dielectric (ILD) 
layer of a semiconductor device, the method comprising: 

forming a first low-dielectric constant material sub-layer over a substrate, the first 
low-dielectdc constant material having at least one first material proper^; 

fonning a second low-dielectric constant material sub-layer over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is different from the at least one first material property; 

forming a third low-dielectric constant material sub-layer over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; and 
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forming at least one fourth low-dielectric constant material sub-layer over the 
third low-dielectric constant material sub-layer, the fourth low-dielectric constant 
material sub-Uyer having at least one fourth material property, wherein the at least one 
fourth material property is different from, the at least one third material property. 

43. (Previously Presented) The method according to Claim 42, wherein 
manufacturing the ILD layer comprises forming the first low-dielectric constant material 
sub-layer, second low-dielectric constant material sub-layer, and third low-dielectric 
constant material sub-layer from methylsilsesquioxane (MSQ), a MSQ derivative, 
hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and MSQ hybrid, a 
porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, or combinations 
thereof. 

44. (Previously Presented) The method according to Claim 42, wherein 
manufacturing the ILD layer comprises forming the first low-dielectric constant material 
sub-layer, second low-dielectric constant material sub-layer, and third low-dielectric 
constant material sub-layer continuously from the same material in one or more 
deposition chambers. 

45. (Previously Presented) The method according to Claim 42, wherein 
manufecturing the ILD layer comprises forming the first low-dielectric constant material 
sub-layer, second low-dielectric constant material sub-layer, and third low-dielectric 
constant material sub-layer while adjusting deposition conditions. 
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46. (Previously Presented) The method according to Claim 45, wherein adjusting the 
deposition conditions comprises adjusting the gas flow rate, power, or gas species, 

47. (Previously Presented) The method according to Claim 42, wherein the first 
material property, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 

48. (Previously Presented) An inter-level dielectric (ILD) layer of a semiconductor 
device, comprising: 

a first low-dielectric constant material sub-layer, the first low-dielectric constant 
material having at least one first material property; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is diflEerent from the at least one first material property; and 

a third low-dielectric constant material sub-layer disposed over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer, 

wherein the first low-dielectric constant materia! sub-layer, second low-dielectric 
constant material sub-layer, and third low-dielectric constant material sub-layer comprise 
methylsUsesquioxane (MSQ), a MSQ derivative, hydridosilsesquioxane (HSQ). a HSQ 
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derivative, an oxide and MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ hybrid, 
a porogen/HSQ hybrid, or combinations thereof. 

49. (Previously Presented) The ILD layer according to Oaim 48, wherein the first 
Icw^ielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low^ielectric constant material sub-layer ate formed continuously from 
the same material in one or more deposition chambers. 

50. (Previously Presented) The ILD layer according to Claim-48, wherein the first 
material pioperty, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 

51 . (Previously Presented) The ILD layer according to Claim 48, further comprising at 
least one fourth low-dielectric constant material sub-layer disposed over the third low- 
dielectric constant material sub-layer, the fourth low-dielectric constant material sub-layer 
having at least one fourth material property, wherein the at least one fourth material 
property is diflferent from the at least one third material property. 

52. (Currently Axnended) An inter-level dielectric (ILD) layer of a semiconductor 
device, comprising: 

a first low-dielectric constant material sub-layer, the first low-dielectric constant 
material having at least one first material property, and having a diffkptric ffpngtan^ leSS 
^ |] anthatofSiO< 

a second low-dielectric constant material sub-layer disposed over the first low- 
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dielectric constant material sub-layer, the second low^ielectric constant material sub- 
layer having at least one second material property, v*erem the al least one second 
material property is different ftom the at least one first material properly: and 

a thiid low-dielectric constant material sub-layer disposed over the second low- 
diekctric constant material sub-layer, the third low-dielectric constant material sub-layer 
having A•..^^tn<. const^ ^ than that of SiO. and having.at least one third material 
property, the at least one third material property being differem from the at least one 
second material property, wherein the first low-dielectric constant material sub-layet, the 
second low-dielecliic constant material sub-layer, and the third low-dielectric constant 
material sub-layer form a single ILD layer; 

wherein the first low-dielectric constant material sub-layer, second low-dielectric 
constant material sub-layer, and third low-dielectric constant material sub-layer are 
formed continuously from the same material in one or more deposition chambers. 

53. (Previously Presented) The ILD layer according to Claim 52, wherein the first 
low-dielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low-dielectric constant material sub-layer comprise methylsUsesquioxane 
(MSQ), a MSQ derivative, hydridosilsesquioxane (HSQ), a HSQ derivative, an oxide and 
MSQ hybrid, a porogen/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, 
or combinations thereof. 

54. (Previously Presented) The ILD layer according to Claim 52, wherein the first 
material property, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 
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55. (Previously Presented) The ILD layer according to Claim 52, frrther comprising at 
least one fourth lov^^ielectric constant material sub-layer disposed over the third low- 
dielectric constant material sub-layer, the fourth low-diclectric constant material sub-layer 
having at least one fourth material properly, wherein the at least one fourth material 
properly is different from the act least one third material property. 

56. (Previously Presented) An inter-level dielectric (ILD) layer of a semiconductor 
device, comprising: 

a first low-dielectric constant material sub-layer, the first )ow-die1ectric constant 
material having at least one first material proper^; 

a second low-dielectric constant material sub-layer disposed over the first low- 
dielectric constant material sub-layer, the second low-dielectric constant material sub- 
layer having at least one second material property, wherein the at least one second 
material property is diffeitsnt from the at least one first material property; 

a third low-dielectric constant material sub-layer disposed over the second low- 
dielectric constant material sub-layer, the third low-dielectric constant material sub-layer 
having at least one third material property, the at least one third material property being 
different from the at least one second material property, wherein the first low-dielectric 
constant material sub-layer, the second low-dielectric constant material sub-layer, and the 
third low-dielectric constant material sub-layer form a single ILD layer; and 

at least one fourth low-dielectric constant material sub-layer disposed over the 
third low-dielectric constant material sub-layer, the fourth low-dielectric constant 
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material siA-layer having at least one fourth material property, wherein the at least one 
fourth material property is different from the at least one third material ptoperiy . 

57. (Previously Presented) The ILD layer according to Claim 56, wherein the first 
low-dielectric constant material sub-layer, second low-diclectric constant material sub- 
layer, and third low-dielectric constant material sub-layer comprise methylsilsesquioxane 
(MSQ). a MSQ derivative, hydridosilsesquioxanc (HSQ), a HSQ derivative, an oxide and 
MSQ hybrid, a porogcn/MSQ hybrid, an oxide and HSQ hybrid, a porogen/HSQ hybrid, 
or combinations thereof. 

58. (Previously Presented) The ILD layer according to Claim 56, wherein the first 
low-dielectric constant material sub-layer, second low-dielectric constant material sub- 
layer, and third low-diclectric constant material sub-layer are formed continuously from 
the same material in one or more deposition chambers. 

59. (Previously Presented) The ILD layer according to Claim 56, wherein the first 
material property, second material property, and third material property comprise density, 
dielectric constant, adhesion, or Young's modulus. 
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